The ryanodine receptor 1 (RyR1) is the major skeletal muscle Ca^2+^ release channel and as such a key player in excitation-contraction coupling. Intriguingly, a recent paper reported RyR1 fragmentation 24 h after high-intensity interval exercise (six 30-s all-out cycling bouts with 4 min recoveries in between) in *vastus lateralis* muscle biopsies taken from recreationally active men (Place et al., [@B7]). In contrast to what could have been hypothesized based on the role of RyR1 in excitation-contraction coupling, this RyR1 fragmentation did not appear to result in excitation-contraction coupling failure, as both maximal voluntary contraction force and forces evoked by supramaximal electrical stimulations had fully recovered 24 h after exercise. Overall, these results suggest that fragmented RyR1 retain their capacity to release Ca^2+^ in response to an action potential.

If at first this result might appear surprising, as fragmentation is generally thought to result in dysfunctional channels, a recent review published by Yule and colleagues highlighted that fragmentation might actually serve as a regulating mechanism, at least for the inositol 1,4,5-triphosphate receptor (IP~3~R), the major Ca^2+^ release channel in non-excitable cells (Wang et al., [@B9]). Briefly, in addition of being physiologically activated by inositol 1,4,5-triphosphate (IP~3~), IP~3~R can be modulated by intracellular Ca^2+^, ATP, cAMP, as well as by post-translational changes such as phosphorylation and redox modifications, similarly to RyR1 (Lanner et al., [@B6]). By proteolytic cleavage, also IP~3~R may become fragmented (Hirota et al., [@B4]; Kopil et al., [@B5]). Early results suggested dysfunctional leaky fragmented IP~3~Rs (Assefa et al., [@B2]; Verbert et al., [@B8]; Kopil et al., [@B5]), but Wang et al. ([@B9]) then argued that the model used in the earlier studies presented important limitations precluding such conclusions. For example in the study of Assefa et al. ([@B2]), a construct encoding only the IP~3~R caspase-cleaved C-terminal domain was expressed in DT40-3KO cells (chicken B-lymphocytes with all IP~3~R isoforms knocked-out) and resulted in an enhanced Ca^2+^ leak. According to Wang et al. ([@B9]) these results are not informative of the functionality of fragmented IP~3~Rs as (i) the C-terminal portion of the IP~3~R might have been overexpressed, and (ii) it was expressed in a background without the IP~3~R N-terminal cytoplasmic domain. Using DT40-3KO cells expressing IP~3~R isoform 1 (IP~3~R1), they then showed, by separation on a native non-denaturating gel, that both the N- and C-terminal fragments of the channel remained associated following IP~3~R fragmentation induced by staurosporine (Alzayady et al., [@B1]). To further ensure that the observed result was not caused by full-length IP~3~R remaining after possibly incomplete staurosporine treatment, they used an approach in the absence of full-length IP~3~R1 and constructed dual promoter vectors encoding complementary N- and C-terminal domains (Alzayady et al., [@B1]). Intriguingly, they found, both by co-immunoprecipitation and native gel separation, that the complementary IP~3~R1 fragments assembled into tetrameric IP~3~R1. They further demonstrated that these assembled N- and C- complementary fragments did not lead to increased basal cytosolic \[Ca^2+^\] (\[Ca^2+^\]~i~), nor did it cause endoplasmic reticulum store depletion, as expected by the leaky channel hypothesis. Those authors further showed that IP~3~R1 assembled from C- and N- complementary fragments could still be regulated by IP~3~, suggesting conserved functionality.

Turning back to the ryanodine receptors (RyR), which have a similar domain structure as IP~3~Rs, it was shown that overexpression of the ryanodine receptor type 2 (RyR2) C-terminal domain resulted in a leaky channel, whereas co-expression of both N- and C-terminal domains restored normal RyR2 function (George et al., [@B3]). It therefore appears that both IP~3~Rs and RyRs might still be functional when fragmented. Yet, when the functional consequences of RyR1 fragmentation were investigated by mimicking the short term high-intensity interval exercise as used in the human experiments, by electrically stimulating intact mouse *flexor digitorum brevis* single fibers, reduced tetanic and increased baseline \[Ca^2+^\]~i~ were observed 3 h after the intense stimulation, when RyR1 was fragmented, indicative of a sarcoplasmic reticulum Ca^2+^ leak (Place et al., [@B7]). Although at first glance it might thus appear that fragmentation affected the IP~3~R and RyR1 differently in terms of its effect on Ca^2+^ handling (i.e., fragmented IP~3~R was reported as non-leaky and RyR1 as leaky), it is important to mention that the Ca^2+^ leak detected when the RyR1 was fragmented was of a very low magnitude (\[Ca^2+^\]~i~ was increased by \~20 nM, Figure 4E in Place et al., [@B7]), possibly below detection levels for lymphocyte cells. It can therefore be suggested that low level Ca^2+^ leak, resulting from "functional" fragmentation of RyR1, might play a role in physiological adaptation ("good leak") as opposed to a large and sustained Ca^2+^ leak leading to defective excitation-contraction coupling and ultimately cell death ("bad leak").

In conclusion, even if protein fragmentation is often considered part of the catabolic pathway, fragmentation might not necessarily lead to non-functional channels. Rather, proteolytic fragmentation of an ion channel might modulate its function and regulate downstream cellular pathways in a beneficial manner. If this novel potential role of fragmentation as a possible mechanism of channel regulation allows explaining the absence of excitation-contraction coupling failure when RyR1 is fragmented, it warrants further research to better understand its importance and consequences in cellular events.
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